Introduction
In this issue of the journal there are two articles that discuss the need for single outcome measures for use in rehabilitation. One is an article describing and evaluating another 'generic rehabilitation outcome measure', the Utrecht Scale for Evaluation of Rehabilitation (USER). 1 The other is concerned with measuring outcome late after stroke rehabilitation. 2 Both concern the quest for single assessments for use in large groups of patients.
The editorial suggests that the continued search for a universal, generic outcome measure in rehabilitation (and in health care) is doomed to failure for practical and philosophical reasons.
Background
In 1780 Dr John Brown, a disciple of Dr William Cullen, developed and published a theory of health that should be of especial interest to rehabilitation clinicians and health economists seeking the perfect outcome measure. The measure assessed 'excitability' and had a scale stretching from 0 to 80, with a score of 40 representing perfect health in every way (ref. 3, pp.162-67) . Every patient could be placed somewhere on this single scale. Even better, the theory stated that the results of this assessment would determine the appropriate treatment. Thus all that a doctor had to do was to measure a person's health. Not only did the measure identify the correct treatment, it also allowed the doctor to measure the outcome. Unfortunately for modern health economists and modern clinicians, the theory could not be sustained and the measure is no longer used.
Nonetheless, the hunt for a universal 'assessment' continues; people are still seeking the perfect single measure of health. Examples from the UK include the 'single assessment process' 4 (which is primarily to assess need for health care) and the 'Therapy Outcome
Measures'. 5 Internationally the Functional Independence Measure from the Uniform Data System for Medical Rehabilitation 6 is used as a generic rehabilitation outcome measure and other general measures include the Sickness Impact Profile, 7 the Medical Outcomes Short Form 36 (SF-36) 8 and the EuroQol. 9 Specific global disease outcomes include the Stroke Impact Scale, 10 the QOLIBRI for head injury 11 and the 'Health of the Nation Outcome Scales' in psychiatry. 12 There are many more measures, both generic and disease-specific, that are recommended as national or international measures of outcome. Furthermore, each year new measures are developed, usually covering the same ground as existing measures.
It is apparent that there is a continuing quest for a single measure (data-set) that will allow one or more of: comparison of heterogenous groups of people, a single summary score of 'outcome', an explanation of the causes of the observed outcome, and identification of need for intervention.
Some but not all of the measures also aim to have one or more of the following characteristics: easy to use, often by untrained people, usable by the person (patient) concerned, for example by post, phone or on-line, and comprehensive, covering all possible items considered relevant (by whom?).
Valid use of global measures
There are two valid reasons for wanting global measures of health status, and both relate to questions applied to whole populations where only a generic measure will fulfil the need.
The first important and valid reason is to allow a comparison between different health care interventions and/or between different illnesses so that clinicians and funding agencies such as the UK National Institute for Health and Clinical Excellence (NICE) 13 can judge cost-effectiveness. This function is currently undertaken using generic 'quality of life' measures such as the SF-36 and EuroQol. The weaknesses of the measures available is generally acknowledged, but at present there are no better measures and/or better ways of ensuring effective and equitable use of health care resources.
The second important and valid reason is to facilitate surveys of large populations, for example to determine the health status and/or health care needs of a population. In that circumstance a simple measure that can apply to almost everyone with almost any disorder is needed, and generic measures are the only reasonable solution.
However researchers, clinicians and health care commissioners are also looking for a single universal measure to use with much more restricted populations and/or to answer much more restricted questions. The reasons for their desire probably include:
wanting to avoid the work involved in choosing or devising an appropriate measure, a belief that generic measures are 'better' (e.g. more acceptable to others, allow comparisons, more valid), pressure from or expectation of important other people or organizations (e.g. research funding agencies, other researchers, health care funders).
The question to be answered is: 'Is it is ever appropriate to use generic measures in research studies focused on selected populations (e.g. with a particular disease or clinical condition) or in clinical practice (e.g. audit, quality control, funding reimbursement, patient evaluation)?'
Theoretical considerations -illness model
Health or its obverse, illness, is best analysed within the expanded World Health Organization's International Classification of Functioning (WHO ICF) model of illness, 14 the major components of which are shown diagrammatically in Figure 1 . All components interact with each other.
The important considerations for this discussion are that:
The four levels and three contexts (excluding time) are categorically separate: they are separate systems within the overall system of health. The relationships between different components are mathematically complex: one-to-one relationships rarely if ever exist between different components. No level or component is any more or less important than any other: relevance or importance is determined by the context or question, not by the level or component itself. Activities are the most easily 'objectified' component (i.e. they are observable externally): impairments are largely deduced from observed behaviour, and many are simply useful constructs, and participation (social roles) represents the meaning attributed to behaviour by the person and by others.
Context greatly influences all person-specific components: differences in context may have a greater influence than changes in the person (for example a wheelchair-accessible environment facilitates participation more than any amount of wheelchair training).
This model leads to three major consequences when measuring health status and outcome using a single patient-related set of data:
(1) The set of data used to generate a quantified measure must come from a single level within the model. is; it is logically not possible. Understanding (explaining) why something is as it is requires an analytic process, collecting data to explore various hypotheses. Of course if one collected very large amounts of information across all domains one might be able to use the data to explain a situation, but this will not also give a single score.
Theoretical considerations -outcome measurement
There are also important theoretical considerations concerning both outcome and its measurement.
An outcome is the intended goal of an intervention, usually stated as achievement of or a change in the level of performance in something. Measurement is the collection and quantification of set of data items; a set of data is somehow converted into a number, or at least into a single hierarchical set of values, so that patients can be compared.
Thus when measuring an outcome it is important first to define the expected change or the goal of treatment, and then it is necessary to define the set of data needed to measure the phenomenon or construct. Only then can one select an appropriate tool, one that: collects the necessary set of data, ensuring that the whole range of possible values is covered (i.e. no floor or ceiling effects); does not collect data that is unrelated to the goal of interest, and does not collect data outside the expected range; and gives a reasonably equal spread of values over the range, not biased towards one extreme.
If one is interested in interpreting the observed outcome, then a second process is needed to define the sets of data needed and to select appropriate data collection tools.
This analysis illustrates why a single outcome measure is unlikely to be appropriate in different settings. The goals of rehabilitation are unlikely to be the same in different institutions or in different patients, and so the appropriate data-sets are also unlikely to be similar.
Practical considerations
There are also some practical matters that need to be considered. One major problem that arises in almost all sets of data from large groups of patients is that the data provided are incomplete, or the data are evidently inaccurate. Furthermore, on paper forms answers may be misplaced or ambiguous. These problems seriously compromise data analysis especially because missing data is likely to be from a biased subset of patients.
To reduce the risk of missing or inaccurate date the measuring tool needs to be: -If items or sections are not considered relevant they may simply be ignored or filled in without due care, leading to incomplete or inaccurate data.
It is also important to consider the (opportunity) cost of collecting and handling the data against expected benefit; data collection and analysis requires resources, and skilled professional health care staff are not keen to collect data that are not immediately useful. Data that can be provided directly by patients or collected by untrained staff are least expensive.
The USER 1
This scale has been devised to 'be feasible in routine care in different settings and in different diagnostic groups'. It is supposed to meet 'the need for standardized outcome measurement for quality improvement' within the Netherlands. A new scale was devised because no-one could agree on an existing measure (though only three were considered). The new scale -the USER -covers three domains: 'physical functioning, cognitive functioning and subjective complaints'.
The study only studied patients with neurological and neuromuscular disorders, with chronic pain and after amputation. All were inpatients. The article does not state whether the scale is actually intended to cover other situations such as: inpatient, outpatient and domiciliary services; cardiac rehabilitation, pulmonary rehabilitation, psychiatric rehabilitation; musculo-skeletal rehabilitation (back pain, rheumatoid arthritis, fractured neck of femur, fibromyalgia, after joint replacement, etc.); deteriorating conditions and fluctuating conditions (e.g. multiple sclerosis); vocational rehabilitation services; services that provide equipment; paediatric rehabilitation and elderly rehabilitation.
When considered against the desirable characteristics outlined earlier the USER is less than ideal. For example:
It mixes data relating to activities (physical functioning) with data relating to impairments (cognitive functioning, subjective complaints). It does not cover the likely full range seen in rehabilitation, ranging from patients in the low awareness state to those who are returning to full-time employment. There is a heavy emphasis upon mobility both directly and in the self-care section. It does not cover all options; for example as far as the article states, it makes no allowance for people who are independently mobile but need supervision for safety, perhaps because they are blind.
Furthermore the study shows that only the physical functioning part is psychometrically sound, and this part is no better than the Barthel ADL Index.
My own conclusion is that the USER provides no more information than the Barthel ADL Index in the domain of activities, and is as unreliable as the Functional Independence Measure in the domain of cognitive impairment, and adds little in terms of subjective symtomatology.
The USER was developed to collect data from services that differ significantly in their characteristics and from patients that differ substantially in their characteristics. It is improbable that a feasible set of data items can be constructed that will cover the range of data items needed without at the same time containing data items that are irrelevant to most other patients. In signal-response terms, any data-set will contain more items generating 'noise' than it will contain data items carrying the signal. The signal-to-noise ratio will always be poor.
Quality improvement in rehabilitation
Data should always be collected for a reason. The data that should be collected can only be determined by knowing the specific question(s) that are being asked.
In this case the stated aim was to improve the quality of rehabilitation services. It was not to compare services. Comparison of services using outcome data is fraught with scientific and practical difficulties. For example, it would be essential to control for case-mix using known prognostic variables and even then the number of cases needed statistically to detect clinically relevant difference is large.
Given that a large proportion of outcome variance is unexplained even in research projects with good data and given the relatively small numbers of patients seen in any single service, it is highly unlikely that comparison of routinely collected data between services can give any scientifically valid insight into service quality. Thus other ways of achieving the goal should be considered.
Internationally, organizations such as the Institute for Healthcare Improvement have pioneered methods for improving the quality of health care and although these largely relate to acute care, they have also considered chronic conditions. 15 The UK has recently had a review that reestablished the importance of the quality of health care within the National Health Service, 16 and it has now developed over 200 potential indicators covering three domains: effectiveness, patient experience and safety, and the list includes many relating to long-term conditions and rehabilitation. 17 Notably, neither of these organizations has even suggested using a global or generic outcome measure.
Conclusion
In summary, the Netherlands Association for Medical Rehabilitation and the Netherlands Society of Physical and Rehabilitation Medicine are certainly correct that quality improvement within rehabilitation services is essential. The need for quality assurance and quality improvement within health care has been recognized for some decades, but even in the relatively constrained field of surgery a good solution has yet to be found. But what is clear from other health care fields is that outcome measurement is probably not the best way forward.
The challenge to rehabilitation therefore remains -how can we enact quality assurance and quality improvement? We should be learning from experience in other areas of health care, including mental health services, acute care services and services for people with learning disability and we should also draw upon experience in other domains such as education, commercial companies and social services. We should not be wasting time and effort pursuing the mirage of the single outcome measure for use in all circumstances.
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